abSTracT In this paper, on the occasion of the decision to construct the Thessaloniki submerged tunnel (TST), we set the problem of the urban evolution of the city in correlation with mobility, through empirical investigation of the citizens' views. as theoretical tools we use strategic planning and urban governance in order to achieve modern planning proposals that presuppose processes of social transaction between social actors and other social partners (active social groups, agents, etc.) for the sustainable development of the city. methodologically, we worked with 621 questionnaires, within the urban agglomeration of Thessaloniki, which were given out and collected between 7 and 9 march 2007. The statistical analysis of the sample was carried out using the SPSS software. Primarily, we examine the development of the city during the 19th and 20th century in relation to the Thessaloniki linear sprawl problem as well as the communication between the two city poles, the west and the east. We continue with the presentation of the social and spatial features of the sample as well as the major issue of the assessment of the traffic, environmental and urban impacts of the TST. Then, we examine the structure of the urban mobility. This is followed by an analysis of the issues with regard to the housing areas and the intention to use the TST, the reasons for commuting from the west to the east and vice versa, and the evaluation of the impacts according to the housing areas. We also verify the correlation of demographic variables such as sex and age with the use of routes such as the TST, central streets and ring road. finally, we evaluate the impacts of the TST in terms of the association between the intention to use it and variables such as sex and age. Keywords: participatory planning, questionnaire survey, strategic planning, sustainable development, Thessaloniki submerged tunnel, urban mobility, urban structure.
the modern cultural patterns the residents adopt and the awareness of the transportation problems, through the search for alternative ways of city transportation.
TheOry aND meThODOlOgy 2 In the current international, economical, social and cultural environment, the cities are not closed and self-sufficient survival systems. The cities compete for the recruitment of capital and business by carrying out either economic or urban space improvement strategies. Urban policies transform into new models of urban governance that focus their efforts on the development of the cities through the quality of urban space [1] . Strategic planning, as a process, defining the long-term targets and strategies for their realization, includes the combination of public and private initiatives with the active participation of the involved population who will use the project and experience its impact. On a planning level, urban governance combines complex participatory processes with extensive, multiple intermediations between both private and public basic institutions [2] . Social transaction is a prerequisite for the effective management of social actors and other social partners (socially active agents, groups and individuals) [3] . The cities, as ventures of urban policy and governance, entail complex planning proposals with active engagement of a sociological and anthropological view of space [4] . The opening of the submerged tunnel is a very important project for the second largest city of a country that suffers the impact of globalization more and more. The stake of the opening of this tunnel poignantly portrays the need for a modern strategic planning for the development of Thessaloniki as a 'metropolis of the balkans', through the connection of public and private initiative with participatory processes that guaranty sustainable development. The major conflicts that came up last year concerning this project depict the incapability to incorporate processes of social transaction between the institutions and the social groups of the city. This theoretical approach pertains to the logic of scheduling and planning which in the case of the submerged tunnel was not adhered to. furthermore, if we raise the question of sustainable development combined with planning at the city level [5, 6] , we find that the result of the objections and reactions raised by both active public groups (e.g. 'citizens against TST' [7] ) and academics specialized in urban planning [8] is positively correlated with the position of the citizens questioned in our sample. The critiques against the project emphasize the lack of its viability and refer, among other things, to the fact that it encourages mobility based on private means of transport instead of public transport, such as the metropolitan bus and subway, although the latter is still at the construction stage, and to the reduction of green space because of the widening of a part of the road above the sea level -a fact that will contribute toward a bigger cutting off of the urban fabric from its natural continuation, the sea. These positions are supported, as we will find out, by the replies of the citizens of Thessaloniki to questions about the environmental impacts of TST. consequently, the question set at this point is whether strategic planning and urban governance should take into account the sustainable development, part or precondition of which is the acceptance, the support and the multiplying of the impacts of a specific and set kind of intervention in the urban space.
In parallel to the issue of the sustainability of the project, it was claimed that the submerged tunnel would help the completion of the ring road in the south part of the city, which until now was restricted by the natural obstacle of the Thermaikos gulf. but, can the TST project, being a major road project, bypass the city center? There is an important debate here, and a serious counterargument is that it is meant for facilitation of traffic, localized to a relatively short bypass of the historical city center. We will only keep in mind the fact that in any case it is a road project that intends to facilitate urban mobility.
The sociological approach of the city and the international experience of the evolution of big cities in europe and america are the approaches which show that the exponential urbanization of the past century brought new realities in the foreground. from the urban ecology of Park [9] and the organization of the 'natural areas' and districts in the cities to the suburbanization after World War II in the states, studies [10] show that the development of the suburbs led to a degradation of the inner city zones. key point of the analysis is the discovery that transportation with privately owned vehicles was boosted and an extended network of road network was constructed. later on, these two factors facilitated the transformation of these suburbs into cities. Of course, the central business district of the american city that is analyzed is different from the center of the french model city, which has less functional aspects and more socially unifying aspects [11] . It is now unquestionable that the tendencies of metropolization and urban diffusion are closely connected to the boom of mobility and the emergence of new places of activity [12] . The issue of Thessaloniki's development does not differ from the above processes and it seems to connect the american and the european model of city development that is diffused but insists on the importance of the traditional city center.
In this context, the development of governance mechanisms at a metropolitan regional level exceeds the narrow boundaries of the city and it includes complete functional spatial entities. These entities form the basis of the measure that mainly refers to the daily commuting zone [13] . These are the exact forms of governance that are missing from the planning of the major urban intervention, the TST. This absence of strategic planning is mirrored in the opinions of the citizens of Thessaloniki.
This research -even if it comes in the aftermath, as the final decisions for the realization of the project have already been made -gives voice to the citizens so that they could express their opinion on this important urban intervention. Therefore, the methodology of this research was based on the questionnaire for acquiring data, which was addressed to citizens (over 15 years old) who reside in the wider urban agglomeration of Thessaloniki. In order to put the questionnaire together, we conducted a series of semi-directed and structured interviews with (a) experts, (b) 'privileged witnesses' and (c) a sample of the involved population, so that the final form of the questionnaire would avoid influencing the person questioned and would pose the questions in as neutral a manner as possible.
The sample of the research was selected randomly, but an effort was made to make it as representative as possible, as it is calculated to a great extent in reference to sex, age, educational level and residency. The areas were not selected in accordance with the administrative division of the municipalities of the urban agglomeration of Thessaloniki, but by consideration of the way the citizens define the city center, the western or eastern districts and the suburbs. The research was conducted from 7 to 9 march 2007, with the participation of 621 citizens. During this period, there was no intense public debate, no interventions or statements in the mass media on the subject of the submerged tunnel that might influence the participants' answers. finally, both the primary analysis of the questionnaires and the verification of the variables were carried out using the SPSS software.
DeVelOPmeNT aND eVOlUTION Of The cITy Of TheSSalONIkI: The UrbaN 3
DIPOle aND The byPaSS Of The cITy ceNTer VIa The Sea There are three prevailing periods of evolution of the city's urban fabric in recent years (19th and 20th centuries). an inherent phenomenon that obeys geomorphologic parameters (a narrow passage between mountain and sea) and involves urban interventions (demolishing of the byzantine walls 1866-1889, redesigning after the 1917 fire) is the emergence of a unified urban center which 'pushes' the city's future expansion to the east and west.
as for the three periods, we define the first as the emergence of a center that puts forward rationalist functionality [14] as opposed to the self-contained, small, scattered and introverted neighborhoods of the Ottoman years. In the second period, we notice the phenomenon of population increase caused by the incoming of refugees (1922) (1923) (1924) (1925) (1926) (1927) (1928) and the post-war population boom due to inner migration and agricultural exit. The third period refers to the new inflows of native population and economic immigrants from the eastern european countries, and it is shaped by the phenomenon of suburbanization and the emergence of a new middle class.
So, a new compact center emerges, defined by the city block and the design based on the hippodamian system which unifies the city but marks its transferability from east to west via five basic road axes. Successive expansions of the city to the east and the west (agricultural rehabilitation for refugees of the 1922 Near east crisis, ex. kalamaria, Polihni), illegal constructions and the unauthorized urban expansions resulted in the augmentation of the eastern and western parts of the city and in the impressive phenomenon of the incapability to empower the city center, not as a symbolic and administrative element anymore but as a unifying access point from all sides of the city.
Thessaloniki with its one million inhabitants is a city which has seen its size more than double itself within a period of 40 years. The complete urbanized area of Thessaloniki's urban agglomeration is 5.500 hectares, a basically compact area with high density and intense clustering problems. additionally, the main characteristic of the modern urban development of Thessaloniki is the intense reconstruction in the zone around the city, both in the urbanized parts and in the ones that are outside the city plan. In general, the intense diffusion of houses and almost all economic activity in the space around the city is one of the basic characteristics of its structure, with consequences on the urban flows and the quality of the environment and on the capability to manage these consequences [16] .
given the location of the central and historical area of the urban fabric of the city between the 'natural boundaries', the mountain in the north and the sea in the south, the city did not have the option of expanding in the north-south axis. consequently, the urbanized space expanded in the east-west axis and in the perimeter of the Thermaikos bay. The existing housing development shows a city shaped with its center being the point where two interconnected circles are joined, covering an area larger than the current limits of the urban agglomeration of Thessaloniki ( fig. 1) . So, the two urban poles (eastern and western) communicate through five basic road axes that pass through the center of the city.
additionally, the current condition of Thessaloniki's transportation system -with the rapid expansion of the city and its activities, the great rise of the vehicle owning index and the constantly rising need for transportation, combined with the absence of new projects, the deficient or bad management of the existing infrastructure and the absence of urban transportation policies [16] -demanded the circumvention of the center and at the same time the connection of the urban dipole with the construction of the Inner ring road (late 1980s) and then the Outer ring road. The completion of the ring road of the urban agglomeration of Thessaloniki requires bypassing the center via the sea. at present, the project of the submerged tunnel that is under construction attempts to solve this problem in a localized manner.
figure 1: Thessaloniki's city center as the contact point of two urban poles. Source: google earth, authors' elaboration.
The emPIrIcal reSearch 4
Social-spatial characteristics of the sample 4.1 as far as demographics go, the research sample includes 284 men (45.7%) and 337 women (54.3%), of whom 22.4% are 15-23 years old, 25.2% are 24-29 years old, 33.3% are 45-64 years old and 0.5% are ≥65 years old. The educational level of the participants is rather high, the largest percentage (30.9%) being high school graduates and 29.6% being college graduates. It is also worth mentioning that a large part of the sample (12.4%) has a postgraduate or doctorate degree and only a small part (5%) has not finished high school. as for the residency of the participants, the largest part (34%) resides in the eastern districts, followed by western districts (29%), the center of the city (23.5%) and the eastern and western suburbs (7%). as for employment, the vast majority of the sample is employed (78.3%) and the 21.7% who do not work are mainly high school students and college students and those who are unemployed, as can be concluded from the age span of the sample, because the percentage of the sample in the age group of ≥65 years is very small. The basic work areas of the sample are the city center and the western districts, with about 30% each, followed by the eastern districts with 18.7%.
Urban mobility and representations for the city areas 4.2
Next, we attempt to record the daily transportation habits of the participants and, indirectly, the representations they have for the center and the other parts of the city. The participants use mainly a privately owned vehicle (46.1%) and the buses (32.1%) for their daily transportation needs. another important part of the sample (11.8%) travels daily on foot. as for visiting (and passing through) the center, 32% of the participants pass through or visit the center daily, 40% one to three times a week, while 28.4% less than once a week. recreation-entertainment (28.2%) and work (25.7%) are the main reasons of these transports. as for passing through the city on the east-west axis or vice versa, the vast majority of the sample (72.5%) uses this option, which proves that there is an intense spatial mobility. These transportations are mostly made for business (34.7%) and recreation-entertainment (26.4) reasons. for this transport, 56.7% of the participants choose the inner streets network of the city, while 43.3% choose the ring road. This confirms that although the tendency to bypass the city via the ring road is high, the transferability of the city is not appalling to the citizens -even under these conditions -and it may still have a symbolic attraction for the residents of the eastern and western areas.
Opinions on the submerged tunnel and its impact 4.3 after the investigation of the social and spatial characteristics of the sample comes a series of questions with the purpose of recording the participants' opinion on the submerged tunnel and its impact. In these questions, the tunnel was viewed as already existing, and the participants were asked to imagine how it would function in relation to the city's transportation system and their daily transports. To the question, which of the three roots -the main streets of the city, the ring road and the submerged tunnel -they would choose if they had to travel east or west, depending on the area of residency, the largest part of participants chose the ring road (46.4%), another part chose the central streets of the city (30.4%) and an important part (23.2%) chose the submerged tunnel. from a grouping of the answers to an open question on not using the submerged tunnel, 51% claimed that the submerged tunnel will not be useful for their transport, 26.6% would avoid it because of the toll, 15.4% thought that it would not solve the traffic problems of the city or are opposed to its construction and a part of the participants (6.5%) thought that the submerged tunnel will not be safe and expressed fear.
after that, the participants evaluated the impact the submerged tunnel would have on an environmental, traffic and urban level. as seen in fig. 2 , in the section of questions that refer to the impact on traffic, the participants view the contribution of the submerged tunnel as positive, as there is a tendency to see small or big improvement in most issues. On the contrary, in the environmental impact section, they view the artery skeptically, as they estimate that there will be a general deterioration in the environmental conditions of the city. Taking into consideration the section of impacts, we form the opinion that the citizens of Thessaloniki are aware of the environmental problems that will arise from the construction of the TST. foremost among them, the environmental depreciation of the Thermaikos gulf, followed by the reduction of the urban green spaces, the rise in the level of air pollution and noise pollution and finally the reduction of energy benefit that will occur from the project. at this point, we can argue that despite the lack of information on the conditions and the impacts of the project, the citizens acknowledge the urban problems that will accumulate from such a major intervention on the urban space. Therefore, we can see that they agree with the specialized scientists and the active public groups that worked at high pressure against the construction of the TST. Nevertheless, a contradiction in the citizens' opinion emerges from the questionnaire. On the one hand, the citizens are not fully opposed to the project as it seems to solve daily problems they face with an inefficient public transport network and the necessity to use a privately owned vehicle. On the other hand, the same citizens are completely aware of the sustainability problems of the project and its consequences on the natural and urban environment.
concerning the urban impact, the participants do not have a unified position, as they believe that some interventions of the submerged tunnel will improve and others will worsen the city image. The traffic problem of the city and the image of the old quay are the two things most participants (62.3% and 64.1%, respectively) believe will benefit from the completion of this great figure 2: Views on the impact of the TST.
project. On the contrary, the image of the western entrance of the city, the state of the Thermaikos gulf and the image of the new quay are the things most participants (62.5%, 53.8% and 45.7%, respectively) believe will suffer from the construction of the submerged tunnel. a more complete image of the participants' opinion on the impact of the submerged tunnel on the city of Thessaloniki is shown in fig. 2 . areas of residence, transportation means and the submerged tunnel 4.4
Through statistic process and the combination of some variants of the questionnaire, we found that those questioned on the transport from east to west or vice versa choose their route based on the area they reside in. residents of the eastern suburbs would choose the submerged tunnel by 27.9%, while the residents of the eastern districts, who would choose it by 18%, appear to be more apprehensive. furthermore, an important part of the residents of the center and the western districts, 26.7% and 25%, respectively, would use the submerged tunnel. On the other hand, the ring road is the main artery for almost all areas of the city, as it is preferred by most residents of all areas, with the exception of those who reside in the center. It is worth noting that the residents of the suburbs (eastern and western) and to a lesser degree those in the western districts avoid transports through the city center, while a large percentage (35.1%) of the residents in the eastern districts prefer to pass through it. a more complete image of the participants' choices concerning the route they would follow for their eastern or western transports, depending on their area of residency, can be seen in fig. 3 .
considering the means of transportation and the route followed as parameters (passing through the main streets of the city, bypass via the ring road, use of the submerged tunnel), we notice that vehicle users mostly choose the ring road (56.3%) -avoiding the center, as only 18.5% would choose it -while 25.2% would choose the submerged tunnel.
considering the area of residence and the mobility from east to west or vice versa as parameters, we notice that the residents of the western and eastern suburbs (85.4% and 79.1%, respectively), in contrast to the residents of the center, travel more often. To be exact, the reasons for transport from east to west and vice versa differ, depending on the area of residency, and it is found that the residents of the eastern districts travel to the west mainly for business reasons, while the residents of the western districts travel to the east for recreational and entertainment reasons. figure 3: The participants' selected route for moving from east to west or vice versa, depending on the area of residence. In addition, significant differences appear in the evaluation of the submerged tunnel's impact depending on the participants' area of residency. So, residents of the western suburbs are more apprehensive as on almost every issue they predict deterioration because of its construction. The same image emerges from the residents of the center, with the exception of the questions on noise and the image of the old quay, where they predict the improvement of the current situation, which is mostly related with turning Nikis avenue into a pedestrian zone. residents of the eastern suburbs and the western districts appear more optimistic because on most questions they predict the improvement of the current situation with the construction of the submerged tunnel. how the participants evaluate the impact of the submerged tunnel is connected with the area they reside in. So, the tunnel in question would be selected mostly by the residents of the eastern suburbs and the western districts, as opposed to the residents of the western suburbs who have a negative opinion on the submerged tunnel's impact. modern cultural models and dynamics of search for city transportation alternatives 4.5
If we correlate the participants' sex with the intent to use the submerged tunnel ( fig. 4 ) and with their evaluation of its impact, not only do we see no differences between men and women but we also notice an extraordinary consistency in their answers. men and women have the same percentages of intent to use the submerged tunnel and they evaluate its impact in the same way. In our opinion, this common behavior depicts that both sexes appear to agree when it comes to common problems of the city and concerns about transportation within it. This draws attention to equal participation of the two sexes in urban life and mobility. We could also make the assumption that both men and women of Thessaloniki adopt the model of modern mobility. We have already seen that the main means of transportation is the private car and this applies to both the men and the women of our sample. combining this conclusion with the previous one whereby men and women tend to adopt common practices of transportation, we talked about the 'modern' cultural patterns of transportation, meaning the use of the private car especially by women. The increase in the percentage of female users of private cars, which enhances the symbolic image of the emancipated woman, is a relatively recent reality in greece. On our part, as researchers, this notion of 'modern cultural pattern' is not approved but it serves as a comparative tool to show the difference in the social profile of the female sex in relation to the past. modern women have a distinctive geographical mobility, thanks to the private figure 4: The participants' selected route for moving from east to west or vice versa, in relation to their sex. car, but they also come up against the same problems of traffic in the city as men do and respond in exactly the same way men do. In our opinion, the phenomenon of suburbanization is directly linked with this reality. The extensive use of the privately owned vehicle downgrades the sustainability of the city and stresses the prominent necessity, not so much, for the support of alternative routes for transport, as might be the TST, but the need for alternative public means of transport, such as metro, bus, sea transport, bicycle, etc. as for the intent to use the submerged tunnel in relation to age, as is shown in fig. 5 , a significant portion of those belonging to the young age group (5-29 years old) would choose the submerged tunnel (larger than that for the other age groups), but they would mainly choose the city center and secondly the ring road. a majority of those in the middle age group (30-44 years old) prefer the ring road, while the rest are divided between the submerged tunnel and the center. The majority of those in the older age group (45+ years old) seem to avoid the submerged tunnel (as only 15.9% would chose it) and prefer taking the ring road. So we could say that younger ages tend to adopt 'alternative' transportation choices more easily, although in our sample this age group has the lowest percentage of transportation with a privately owned vehicle (30.1%) in reference to the other age groups. This could be interpreted as a result of not experiencing the problem of traffic in the city in the same way the other age groups do. On the contrary, older age groups avoid the submerged tunnel (as only 15.9% would choose it), a fact that can be interpreted as an illustration of their realism and pessimism. We could also explain this choice of the older ages as a result of the use of a privately owned vehicle by 63.5% of this age group.
finally, how the participants evaluate the impact is related to their intent, or lack of, to use the submerged tunnel ( fig. 3) . Therefore, as we see in fig. 6 , those who would choose the city center, face on the submerged tunnel with reserve and recognize negative impacts on almost all sections. On the contrary, in the section of traffic impacts, they adopt a positive attitude and recognize the positive contribution of the project.
as we can deduce from fig. 7 , a similar attitude is also adopted by those who would choose the ring road, though slightly more neutral as far as the impacts on both the urban and environmental sections are concerned and more positive as far as the impacts on the traffic section are concerned.
figure 5: The participants' selected route for moving from east to west or vice versa, in relation to their age. On the other hand, as can be seen in fig. 8 , a controversial attitude seems to be adopted by those who would choose the submerged tunnel, as they see positive impacts in all the sections with significantly high percentages. especially in the section on traffic impacts, we can observe that they assume that the TST project will result in important improvements in all the substantive sections and what is very important is the large percentages of improvement (almost 50%).
figure 6: Views on the impact of the TST in relation to the intent of using the city center. figure 7: Views on the impact of the TST in relation to the intent of using the ring road.
It would be reasonable to correlate the way the participants evaluate the impacts of the submerged tunnel with their intention to use it. as a result, those who choose to approve the project and intend to use it show a positive attitude as they accept and trust it for their transfer. On the contrary, those who use the ring road and to a bigger extent the users of the city center originally reject the project as they avoid using it. Therefore, it is only reasonable that they predict negative consequences from this project. Nevertheless, what is impressive is that although they have a negative attitude towards the project, they still recognize the possible positive contribution it might have on the traffic sector. cONclUSIONS 5 by analyzing the citizens' opinions about the consequences of the TST on the city of Thessaloniki, we can draw some basic conclusions that are related with basic concepts of spatial planning and major developmental projects. The submerged tunnel is viewed in contradicting ways as the evaluation of the citizens pinpoints the positive and the negative sides of it (see fig. 2 ). This contradiction lies in the fact that even though they ascertain that the project does not meet the precondition of sustainable development, they simultaneously recognize that it will have a positive impact on the traffic. The reason for the aforementioned contradiction is that citizens have been poorly informed, have hardly been asked to participate in the decision-making process and have therefore been constrained in using their own privately owned vehicle due to the lack of an effective public transportation system. The citizens of Thessaloniki see the submerged tunnel as a project of localized intervention, while we notice the participants' high preference for the use of the ring road, as it serves almost all areas of the city, as opposed to the TST that only serves part of it.
also, through the research we can see the distrust of the local community of major Thessaloniki, a fact that has its roots in the lack of information and attests the absence of participatory processes which every spatial intervention requires. besides, the greatest advantage of participatory planning is the wide social acceptance of such important spatial interventions. It is now unquestionable that the tendencies of metropolization and urban diffusion of Thessaloniki are closely related to the boom of mobility and the emergence of new areas of activity, like recreational and commercial centers in the east (Ikea and cOSmOS) that attract users from all regional cities of central macedonia and beyond. Of course, the residents of the city and its wider region are not indifferent to this attraction. furthermore, Thessaloniki seems to connect the american and the european model of city development that is diffused but insists on the importance of the traditional city center, and this is portrayed in the tendency to approach the historical center. The citizens' answers show that they are aware of the problems of the city, they participate in the city's social life with an intense mobility, they adopt a modern suburban model of living and they trust the existing and -at least so far -efficient solutions of transportation (ring road).
